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57 ABSTRACT 

A heterojunction bipolar transistor power cell consisting of 
a plurality of parallel connected Sub-cells arranged in a 
chevron type of configuration wherein the Sub-cells are 
Staggered relative to one another So that the base feed for an 
input signal can have an equal electrical distance to all of the 
base contacts while keeping the orientation of the respective 
emitter fingers of the Sub-cells in the same direction. By 
offsetting the Sub-cells in a first or vertical direction, the 
number of Sub-cells that can be arranged in a Second or 
horizontal direction can be increased for the same horizontal 
distance as a conventional “in-line' design while overcom 
ing the Signal distribution limitation of a “fish-bone' design. 

405877A2 1/1991 European Pat. Off.. 16 Claims, 7 Drawing Sheets 
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PRIOR ART 

FIG. 1B 
PRIOR ART 

12 2 

FIG.2 
PRIOR ART 4. 

  



U.S. Patent Mar. 7, 2000 Sheet 2 of 7 6,034,383 

NYS 2322232 
s O 

N-T 
NSNSNSSNSSS 
77 , WEAA As7, C X% % (XX) 2. % (XXXXXX) KX^X N-N N 
NSNKS S is N. NSX S. 

s 
NAA Helle Le 

422222222222 

s BSSSS 5 st-E/E/A // WX 
S W. 

    

  

    

  

  

    

    

  

    

    

    

  

  

  

  



U.S. Patent Mar. 7, 2000 Sheet 3 of 7 6,034,383 

L- - - 
34, 

FIG.4 
PRIOR ART 

12 10 12 0 12 

FIG.6 

  



6,034,383 Sheet 4 of 7 Mar. 7, 2000 U.S. Patent 



U.S. Patent Mar. 7, 2000 Sheet 5 of 7 6,034,383 

s 

  



U.S. Patent Mar. 7, 2000 Sheet 6 of 7 6,034,383 

s 

  



6,034,383 Sheet 7 of 7 Mar. 7, 2000 U.S. Patent 

  



6,034,383 
1 

HIGH POWER DENSITY MICROWAVE HBT 
WITH UNIFORM SIGNAL DISTRIBUTION 

FIELD OF THE INVENTION 

This invention relates generally to heterojunction bipolar 
transistor (HBT) devices and more particularly to an HBT 
power cell which provides reduced thermal coupling and 
uniform signal distribution between sub-cells of the cell for 
increasing power density. 

DESCRIPTION OF RELATED ART 

Heterojunction bipolar transistors (HBT) are generally 
well known and comprise a generic device which finds a 
broad range of applications in digital, analog and microwave 
circuitry. In microwave circuits, HBTs can be used for 
power, low noise and linear amplification as well as for 
power generation in oscillators. The most significant impact 
of the HBT in microwave circuits has been in power 
amplification. 
The application range covers the entire microwave fre 

quency Spectrum with inroads currently being made into the 
mm-wave frequencies. Transmitters based on Solid-State 
devices have become an indispensable part of modern 
microwave systems. The relatively high reliability of these 
devices coupled with the advantageous size and weight 
properties offer an attractive alternative to vacuum tubes. 
However, the output power of Solid-State devices are orders 
of magnitude Smaller than those available with vacuum 
tubes. System concepts Such as phased-array antennas are 
used to combine the output powers of many Smaller trans 
mitters to overcome this problem. Such Systems are further 
more now Successfully being implemented using gallium 
arsenide (GaAs) based components. Nevertheless, overall 
System performance continues to depend on the output 
power of the transmitter in each module that makes up the 
array. The transmitter performance can be improved by 
increasing the power density, i.e. higher output power for a 
given size or by increasing the efficiency of its amplifiers, or 
both. 

In many respects, an HBT fabricated in GaAs resembles 
the silicon bipolar junction transistor (BJT). Both are minor 
ity carrier, vertically oriented devices. A typical HBT device 
is shown in FIGS. 1A and 1B. There, a power HBT cell is 
depicted comprised of a generally elongated rectangular 
emitter electrode 10 having a width W. and on each side of 
which is located a like pair of elongated rectangular base 
electrodes 12 having a width of W, and being separated 
from the emitter 10 by a distance of W. On either side of 
the two base electrodes 12 is a pair of collector electrodes 
16, consisting of relatively larger rectangular areas, as 
shown. 

FIG. 1B illustrates the epitaxial nature of the device and 
shows, for example, the emitter electrode 10 being located 
on top of a first layer 20 which contains selectively doped 
AlGaAs and beneath which is located a layer 21 of P-type 
doped GaAS which additionally Supports the base electrodes 
12. Layer 22 comprises a collector which sits on top of a 
sub-collector layer 24 of GaAs which also supports the 
collector electrodes 16. The entire structure is formed on a 
substrate 26 of undoped GaAs. 

The emitter and base electrodes 10 and 12 comprise 
contact members which are referred to as “fingers”. The base 
fingers 12 typically form part of a bifurcated electrode 
Structure including a common contact Segment 14 as shown 
in FIG. 2. In Such a device, with the layers being Stacked on 
top of each other, the current flow is predominantly perpen 
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2 
dicular to the Surface. For a more detailed description of this 
type of device, one can refer, for example, to “HBTs For 
Microwave Power Applications”, B. Bayraktaroglu et al., 
International Journal of High Speed Electronics and 
Systems, Vol. 5, No. 3 (1994), pp. 275-348, World Scientific 
Publishing Company. 
The primary objective of electrical designs in this type of 

Vertical device is to maximize the available power gain for 
a given active area; however, power gain is a function of 
temperature and becomes diminished in response to an 
increase in temperature which increases under large current 
and Voltage bias conditions. The temperature rise due to 
Self-heating is also very Significant in devices fabricated on 
GaAS Substrates, Since the thermal conductivity of GaAS is 
relatively poor. 

Since the maximum junction temperature is directly 
related to the device reliability, HBT designs with low 
thermal resistance are preferred. It is therefore necessary in 
conventional HBT cell designs to divide the active area of 
the device into a plurality of Small Sections or Sub-cells and 
Spread them over a relatively large Surface area of a Semi 
conductor chip. While there are Several ways of accomplish 
ing this, all of them result in relatively low power density 
cells. 

There are normally two problems associated with low 
power density cells when used for microwave power ampli 
fication. First, the width of the semiconductor structure on 
which the HBT resides determines the output power poten 
tial of the amplifier. The number of low power density cells 
that can be placed across the face of the chip is relatively low 
and therefore the total output power that can be obtained 
using low power density cells is less than is desirable. 
Secondly, because the active areas of an HBT cell comprised 
of a plurality of parallel Sub-cells must be spread over a 
relatively large Surface in the cell, the microwave signal 
distribution within a conventional HBT cell tends to be 
non-uniform. For example, if the phase of the Signal at each 
base finger of a HBT Sub-cell is not the same, the microwave 
power gain degrades as the frequency is increased due to a 
phase difference in Signal at each base element. 
One such known prior art cell is shown in FIG. 3. There 

a pair of HBT cells 30 and 30, are shown each comprised 
of eight(8) HBT sub-cells, 34, 34 . . .34s arranged in two 
vertical columns 32 and 32. This is referred to in the art as 
a “fish-bone' configuration. A horizontal row or “in line” 
configuration of four(4) such sub-cells 34 . . .34 is further 
shown enlarged in FIGS. 4 and 5. In each instance, the 
common contact Segment 14 of the base fingers 12 terminate 
in enlongated conductor elements 15 which are commonly 
connected to an input signal by means of a Signal distribu 
tion network consisting of a relatively wide generally rect 
angular middle Section of transmission line 36 to which is 
connected an outwardly extending Strip of transmission line 
37 which acts as a base terminal. 

In FIG.3, collector electrodes 16 of adjacent sub-cells 34 
. . . 34 now include an outwardly extending Segment of 
metallization 18 which is connected in parallel by two 
relatively narrow strips of metallization 38 that span the 
collector segments 18. The two strips of metallization 38 
connect to an outwardly extending Strip of metallization 40 
which acts as a collector terminal by means of two short 
strips of metallization 39. 

All emitter fingerS 10 now connect to a common area of 
metallization 11, which extends outwardly to respective 
annular areas of metallization 42 associated with a respec 
tive grounding via hole 44 hereinafter referred to simply as 
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a “via” and which are centrally located midway between and 
on either side of the sub-cell rows 32 and 32. The 
overlapping portions of metallizations 11 and 42 associated 
with the inner via 44 act as thermal shunts for the cells 30 
and 30. Conventional air bridges, not shown, are also 
provided, where necessary, to implement croSSOvers of the 
various metallizations. 

It can be seen with respect to the “fish-bone' arrangement 
of FIG. 3 that when a base feed input signal is coupled to the 
base terminal metallization 37, the phase of the base feed 
Signal in branches 1, 2, 3 and 4 to the base fingers 12 is not 
the same due to the unequal distances to the base conductor 
elements 15. This causes a frequency dispersion of the input 
Signal. 

It should be noted that the Spacing between the columns 
32 and 32 of sub-cells is determined by the design of the 
distribution network. In general, as the number of Sub-cells 
34 in a column, for example column 32, increases, the 
distance between the columns must also increase to avoid 
frequency dispersion of the input signal. Because of this 
problem, the power density in the horizontal direction in 
FIG. 3 and which is a function of the width of the MMIC 
chip on which the HBT cells 30 and 30, are fabricated, 
cannot be increased beyond a certain limit Simply by 
increasing the number of Sub-cells in a column. Moreover, 
if the Sub-cells 34 . . .34 are placed closer to one another 
in a column, the mutual heating between the Sub-cells tend 
to increase the temperature of the cells 34, 34 and 34,347 
in the middle. When all sub-cells are placed in a column, the 
hottest part of each Sub-cell is aligned with each other, and 
accordingly the mutual heating is maximized. For an eight 
(8) sub-cell two column configuration as shown in FIG. 3, 
the cell-to-cell distance between the cells 30 and 30, is 
typically 300um or more. 
AS known, the problem of frequency dispersion of the 

input or base feed signal in a “fish-bone' configuration can 
be solved by an “in-line” cell layout as shown in FIG. 5, 
where the Sub-cells are now placed along a horizontal line or 
row. In FIG. 5, two HBT cells 30' and 30', are shown, each 
comprised of four sub-cells 34 ... 34. However, the base 
input Signal is now equally applied to each base conductor 
element 15 by the base input metallization elements 36' and 
connected to the base terminals 37. The collectors 16 now 
have respective collector Segments 18' connected to collec 
tor terminal strips 40' by way of metallization 39'. The 
emitter fingers 10 are now connected to the vias 44 by means 
of relatively narrow horizontal strips of metallization 46 
which are connected between the areas of metallization 11" 
connected to the annular metallization portions 42. 

While the horizontal cell-to-cell distance of HBT cells 
30' and 30', are again in the order of 300 um, the output 
power of each cell 30' and 30', is only half that of the cells 
30 and 30, shown in FIG. 3. Therefore, the power density 
in the horizontal direction is reduced in half. Thus the 
problem associated with power density and frequency dis 
persion of the microwave input Signal impose opposite 
requirements on HBT cell design. Conventional designs that 
attempt to balance these two requirements have resulted in 
low density cells, which in turn, inherently limits the maxi 
mum power available from a given size of MMIC chip. 

SUMMARY 

Accordingly, it is an object of the present invention to 
provide an improvement in heterojunction bipolar transis 
tors (HBTs). 

It is another object of the invention to improve the output 
power density of heterojunction bipolar power transistors 
comprised of a plurality of Sub-cells. 
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4 
It is a further object of the invention to provide a high 

density microwave heterojunction bipolar transistor which 
also overcomes the problem of unequal Signal distribution to 
a multi sub-cell HBT device without increasing its thermal 
resistance. 
The foregoing and other objects are achieved by a het 

erojunction bipolar transistor power cell comprised of a 
plurality of parallel connected Sub-cells arranged in a chev 
ron type of configuration wherein the Sub-cells are Staggered 
relative to one another So that the base feed for an input 
Signal can have an equal electrical distance to all of the base 
contacts while keeping the orientation of the respective 
emitter fingers of the Sub-cells in the same direction. By 
offsetting the Sub-cells in a first or vertical direction, the 
number of Sub-cells that can be arranged in a Second or 
horizontal direction can be increased for the same horizontal 
as a conventional “in-line' design while overcoming the 
signal distribution limitation of a “fish-bone' design. Since 
the horizontal distance is critical to determining the overall 
power capability of a microwave HBT amplifier, an increase 
in power density of the cell is substantially increased. This 
inventive concept is particularly applicable to, but limited to, 
common emitter, common base and cascode HBT configu 
rations. 

Further scope of applicability of the present invention will 
become apparent from the detailed description provided 
hereinafter. It should be understood, however, that the 
detailed description and Specific examples, while being 
illustrative of the preferred embodiments of the invention, 
are provided by way of illustration only, Since various 
changes and modifications coming within the Spirit and 
Scope of the invention will become apparent to those skilled 
in the art from the detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully understood 
when considered together with the accompanying drawings 
which are provided for purposes of illustration only and thus 
are not meant to be considered in a limiting Sense, and 
wherein: 

FIGS. 1A and 1B are top plan views and front elevational 
Views, respectively, of a conventional heterojunction bipolar 
transistor (HBT) having an emitter and base finger configu 
ration; 

FIG. 2 is a plan view of a well known bifurcated base 
finger arrangement for a heterojunction bipolar transistor; 

FIG. 3 is a layout of a known prior art HBT cell having 
a “fish bone” configuration of Sub-cells; 

FIG. 4 is illustrative of a HBT cell layout having an 
"in-line” Sub-cell configuration in accordance with the 
known prior art; 

FIG. 5 is illustrative of a known HBT cell having an 
"in-line” Sub-cell configuration; 

FIG. 6 depicts a sub-cell layout which is generally illus 
trative of the inventive concept of the Subject invention; 

FIG. 7 is a layout illustrative of a common emitter HBT 
circuit configuration in accordance with one preferred 
embodiment of the subject invention; 

FIG. 8 is a layout of a common base HBT circuit 
configuration in accordance with another preferred embodi 
ment of the Subject invention; and 

FIG. 9 is a layout of a cascode HBT circuit configuration 
in accordance with still another preferred embodiment of the 
Subject invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Having described above what is at present considered to 
be known prior art heterojunction bipolar transistor (HBT) 
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cell configurations and the limitations associated there with, 
reference will now be made to a new and improved HBT cell 
design which increases power density within a prescribed 
cell area while at the same time maintaining or reducing 
thermal coupling between Sub-cells by offsetting the place 
ment of the adjacent Sub-cells in a vertical direction So as to 
provide a configuration including two mutually diverging 
sets of HBT Sub-cells. 

Referring now to FIG. 6, shown thereat in its simplest 
form is an HBT cell 50 comprised of eight HBT sub-cells 
34, 342, ... 34s which are arranged in a chevron type of 
configuration including two sets of Sub-cells 34 . . .34 and 
34s . . .34s. The Sub-cells in each Set are Staggered relative 
to one another in a vertical direction, while maintaining the 
horizontal distance across the cell 50 which is equal to, and 
in this case less, than that required for a four Sub-cell 
“in-line” layout shown in FIG. 4. 
As shown in FIG. 6, all of the collector electrodes include 

elongated contact Segments 16 having a constant width. 
However, their respective lengths vary in order to provide 
common collector metallization regions coextensive with 
the emitter 10 and the base elements 12 and 14 of adjacent 
Sub-cells. AS can be seen, the outermost collector contact 
Segments 16 are less than half of the length of the interme 
diate Segments 16 with the top or foremost middle Segment 
16 having a length equalling the outermost collector Seg 
ments 16 but twice their width. 

What is significant about this arrangement is that the 
thermal coupling distance between adjacent Sub-cells, for 
example sub-cells 34 and 34 of FIG. 6 is the same as the 
thermal coupling distance of sub-cells 34 and 34 of FIG. 
4. In both instances, the orientation of the emitter fingers 10 
remain the same. However, the number of Sub-cells 34 . . 
. 34s in FIG. 6 is doubled the number of sub-cells 34 . . . 
34 that could be placed the same horizontal distance of an 
in-line configuration of FIG. 4. 

Considering now the preferred embodiments of the inven 
tion which are shown in FIGS. 7, 8 and 9 and which employ 
the staggered sub-cell concept as illustrated in FIG. 6, FIG. 
7 discloses a common-emitter HBT configuration comprised 
of two HBT cells 60 and 60, each consisting of eight 
sub-cells 34 . . . 34s. The emitter fingers 10 of one set of 
Sub-cells 34 . . .34 are commonly connected to one of the 
three ground Vias 44 by an outwardly extending generally 
rectangular patch of metallization 62, while the emitter 
fingers 10 of a second set of sub-cells 34 . . . 34s are 
commonly connected to another of the three ground Vias by 
a like area of metallization 62. The base conductor elements 
15 now commonly connect to a base terminal metallization 
pattern 64 which includes two intermediate outwardly 
extending angulated arms 65 and a pair of linear top croSS 
members 66. The collector segments 16 are connected 
together by means of Segments 19 and then to collector 
terminal 67 by outwardly extending underlying arm mem 
bers 68 and 68 which also connect to the collector seg 
ments 16 by means of elements 21. What is significant about 
the configuration shown in FIG. 7 is that uniform signal 
distribution is achieved by base feed elements 64, 65 and 66. 

Turning attention now to FIG. 8, shown thereat is an 
embodiment of a common base HBT configuration wherein 
the base conductor elements 15 at the end of the base fingers 
12 (FIG. 2) are commonly connected to ground vias 44 by 
means of a pair of relatively short angulated metallization 
members 72 and 72 on both sides of HBT cells 70 and 
70. The emitter fingers 10 are all commonly connected 
together by a pair of underlying metallization regions 73, 
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6 
73 and a triangular section of metallization 74 to which is 
connected an outwardly extending terminal member 75. 
Further as shown in FIG. 8, the collector segments 16 are 
connected to a collector terminal 76 by outwardly extending 
collector Segments 21 and underlying diverging arms of 
metallization 78 and 78. In the embodiment shown in FIG. 
8, the two sections of metallization 73 and 73 directly 
connected to the emitter fingerS 10 and the triangular shaped 
metallization 74 act as thermal shunts. 

Considering now the third embodiment of the present 
invention, it comprises a cascode HBT configuration where 
two transistors are connected in Series Such that the emitter 
of one transistor is directly connected to the collector of the 
other transistor. Accordingly, in the configuration of FIG. 9, 
one cell 80 of an upper pair of HBT cells 80 and 80, is 
series connected to one cell 82 of a lower pair of HBT cells 
82, and 82. Likewise, cell 80, is series connected to cell 
82, with each cell consisting of eight Sub-cells 34 . . .34s. 
AS shown, the respective emitter fingerS 10 of the upper 

cells 80 and 80, are directly connected to the collector 
elements 16 of the lower pair of HBT cells 82and 82, by 
means of individual connector Strips of metallization as 
shown by reference numeral 84, 84. . . . 84s. A lower set 
of Vias 44 provide a ground connection for the emitter 
fingers 10 of cells 82 and 82, which are connected thereto 
by means of inverted V-shaped areas of metallization 85 
which terminate at the annular areas of metallization 42 
surrounding the vias 44. The areas of metallizations 85 also 
act as thermal shunts. The base finger conductor elements 15 
commonly connect to arrow shaped metallization 86 includ 
ing base terminals 88 for the lower pair of cells 82 and 82. 
With respect to the upper pair of HBT cells 80 and 80, 

all of the collector contact segments 16' which are similar to 
segments 16 shown in FIG. 8 are connected to an outwardly 
extending collector terminal Strip member 21 by Segments 
19'. Their opposite ends are connected to two outwardly 
extending strips of metallization 90, and 90 by elements 21 
and 91. With respect to the base conductor elements 15 of 
the upper pair of HBT cells 80 and 80, they are commonly 
connected to by-pass capacitors, not shown, connected to 
Vias 44 and associated annular rings of metallization 42". 
The base conductor elements 15, moreover, connect to the 
annular metallization areas 42 by means of pairs of angu 
lated metallization Segments 72. 
With respect to the three embodiments shown in FIGS. 7, 

8 and 9, the placement of the ground vias 44 and 44' results 
in a compactness that provides an improvement in power 
density. In comparison to the placement of the via connec 
tions 44 shown in the prior art configurations at FIGS. 3 and 
5, the Vias occupy significant Space in the horizontal direc 
tion. However, with the Staggered type of Sub-cell arrange 
ment in accordance with the subject invention of FIGS. 7, 8 
and 9, the vias 44 and 44' are moved relatively closer 
together So as to reduce Overall horizontal distance. This is 
best illustrated with the common emitter configuration 
shown in FIG. 7. There it will be noticed that the via hole 
connection 44 is essentially at an equal distance from each 
emitter finger 10. The base contacts 15, moreover, are also 
arranged to insure a Substantially equidistance as maintained 
to the base feed line 64. This feature, together with the 
compactness of the cell, provides a uniform distribution 
without consuming additional horizontal distance. For the 
Same junction temperature rise, the embodiments of the 
present invention can provide at least a 200% improvement 
in compactness compared to the “fish-bone' design shown, 
for example, in FIG.3, and is at least 400% when compared 
to the in-line configuration shown in FIG. 5. 
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Thus what has been shown and described is a HBT design 
that provides very low mutual heating between individual 
emitter fingers and therefore lower junction temperature for 
high reliability operation. The Subject invention also pro 
vides a Substantial increase in physical compactness in the 
most critical dimension of the power amplified chip without 
increasing its thermal resistance. This improvement in com 
pactness translates directly to increased output power for a 
given chip size. Also, the common problem of unequal 
signal distribution to each part of a high power HBT 
transistor is Solved by the cell compactness and the Sym 
metry of emitter finger layout. 

Having thus shown and described what is at present 
considered to be the preferred embodiments of the 
invention, it should be known that the same has been made 
by way of illustration and not limitation. Accordingly, all 
modifications, alterations and changes coming within the 
Spirit and Scope of the invention are herein meant to be 
included. 
What is claimed is: 
1. A heterojunction bipolar transistor device, comprising: 
at least one heterojunction bipolar transistor cell including 

a plurality of Sub-cells connected in parallel, located at 
a common active area on a Semiconductor Substrate, 
and arranged in two mutually adjacent Sets of Sub cells, 

wherein Said Sub-cells are mutually aligned in offset 
relationship So as to be staggered in a predetermined 
direction and defining a chevron type of cell configu 
ration on the active area of the Substrate, thereby 
providing increased power density while at the same 
time eliminating frequency dispersion and, 

wherein said Sub-cells include side-by-side emitter, base 
and collector electrodes, Said emitter electrode of each 
Sub-cell including a relatively thin, elongated contact 
member, Said base electrode including at least one 
relatively thin, elongated base contact member located 
adjacent Said emitter electrode, and Said collector elec 
trode including at least one elongated collector contact 
member located adjacent Said base electrode. 

2. A heterojunction bipolar transistor device according to 
claim 1 wherein Said emitter and base electrodes comprise 
finger electrodes. 

3. A heterojunction bipolar transistor device according to 
claim 1 wherein Said base electrode comprises a pair of 
elongated base contact members located adjacent each side 
of Said emitter electrode and Said collector electrode com 
prises a pair of elongated collector contact members located 
outwardly adjacent Said pair of base contact members. 

4. A heterojunction bipolar transistor according to claim 3 
wherein Said base electrode comprises a bifurcated contact 
member Straddling the emitter electrode contact member. 

5. A heterojunction bipolar transistor device according to 
claim 4 wherein at least one of Said collector contact 
members comprises a common collector electrode for a pair 
of adjacent Sub-cells and is coextensive with the base 
electrode of one of Said Sub-cells. 

6. A heterojunction bipolar transistor device according to 
claim 9 wherein said bifurcated base contact member ter 
minates in a common contact Segment of a predetermined 
length rearwardly of Said emitter electrode and wherein Said 
pair of collector contact members are at least coextensive 
with Said bifurcated base contact member and Said common 
contact Segment of the base electrode. 

7. A heterojunction bipolar transistor device according to 
claim 6 wherein said base electrode further includes an 
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8 
elongated conductor element located at an end of the com 
mon contact Segment and wherein at least one of Said pair of 
collector contact members is coextensive with Said base 
electrode including Said elongated conductor element. 

8. A heterojunction bipolar transistor device according to 
claim 1 wherein Said emitter electrode, Said base electrode, 
and Said collector electrode are generally rectangular in 
shape. 

9. A heterojunction bipolar transistor device according to 
claim 7 and additionally including first interconnect circuitry 
for commonly connecting the base electrodes to a base 
terminal, Second interconnect circuitry for commonly con 
necting the collector electrodes to a collector terminal, and 
third interconnect circuitry for commonly connecting the 
emitter electrodes to a ground terminal, thereby forming a 
common emitter circuit configuration. 

10. A heterojunction bipolar transistor device according to 
claim 9 wherein said first, second and third interconnect 
circuitry includes respective patterns of metallization 
formed on Said SubStrate and Said ground terminal includes 
a ground via in Said Substrate. 

11. A heterojunction bipolar transistor device according to 
claim 7 and additionally including first interconnect circuitry 
for commonly connecting the emitter electrodes to an emit 
ter terminal, Second interconnect circuitry for commonly 
connecting the collector electrodes to a collector terminal, 
and third interconnect circuitry for commonly connecting 
the base electrodes to a ground terminal, thereby forming a 
common base circuit configuration. 

12. A heterojunction bipolar transistor device according to 
claim 11 wherein Said first, Second and third interconnect 
circuitry includes respective patterns of metallization 
formed on said Substrate and Said ground terminal includes 
a ground via in Said Substrate. 

13. A heterojunction bipolar transistor device according to 
claim 7 wherein Said at least one heterojunction bipolar 
transistor cell comprises at least a pair of Said cells arranged 
Side by Side in a direction transverse to the predetermined 
direction of offset of Said Sub-cells, and including a ground 
via located adjacent each Set of Sub-cells. 

14. A heterojunction bipolar transistor device according to 
claim 7 wherein Said at least one heterojunction bipolar 
transistor cell comprises a first and a Second heterojunction 
bipolar transistor cell connected together in a cascode circuit 
configuration. 

15. A heterojunction bipolar transistor device according to 
claim 14 wherein the emitter electrodes of the first transistor 
cell are directly connected to the collector electrodes of the 
Second transistor cell, and wherein the first transistor cell 
further includes first interconnect circuitry for commonly 
connecting the collector electrodes thereof to a collector 
terminal and Second interconnect circuitry for commonly 
connecting base electrodes thereof to by-pass capacitor 
circuit means, and wherein the Second transistor cell further 
includes third interconnect circuitry for commonly connect 
ing the emitter electrodes thereof to a ground terminal, and 
fourth interconnect circuitry for commonly connecting the 
base electrodes thereof to a base terminal. 

16. A heterojunction bipolar transistor device according to 
claim 15 wherein the first, second, third and fourth inter 
connect circuitry comprises respective patterns of metalli 
Zation formed on Said Semiconductor Substrate and wherein 
Said by-pass capacitor circuit means and Said ground termi 
nal include Vias in Said Semiconductor Substrate. 


